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PURPOSF: To provide the optical fiber array and its substrate which 
dispense with grinding at the time of assembly, and also, cen align a 
polarization plane of a polarisation ulane maintaining fiber with high 
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CONSTITUTION: On the upper plane part of a substrate 22, V-grooves 
30 are provided in parallel to each other by separating them by a 
prescribed interval each, respectively. A recess art part fnr Inserting a 
covered part 42 made of a resin of a polarization plane maintaining fiber 
41 is provided so as to communicate with an end part of the V-groove 
30. A groove 50 which intersects the. V-grnnve 30 and extends from one 
side face of the subetrate 22 to a side face of the opposite side. The 
polarization plane -maintaining fiber 41 is provided in the V-groove 30. A 
resin compound adhesive agent 60 Is applied so as tn cover the rear part 
of the ffroove SO. A holding member 24 is provided in the upper pert of 
the polarization plane maintaining fiber 41. By the resin compound 
adhesive agent 00, the polarization plane maintaining fiber 41. the 
substrate 22 and the holding member 24 are fixed integrally. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim (s)] 

[Claim 1] The optical fiber array characterised by preparing further the slot where the aforementioned 
optical fiber, the aforementioned substrate, and the aforementioned presser-foot member cross two or 
more aforementioned V grooves in the optical fiber array which fixed in one with adhesives in the state 
where contained the optical fiber in line to two or more V grooves formed in the substrate, respectively, 
pressed down the aforementioned optical fiber, and it held by the member. 

[Claim 2] The optical fiber array characterized by the aforementioned optical fiber being a plane-of- 
polarization preservation fiber in an optical fiber array according to claim 1. 

[Claim 3] The optical fiber array characterized by for the aforementioned slot extending and preparing it 
from the unilateral side of the aforementioned substrate to the side of an opposite side in an optical fiber 
array according to claim 1 . 

[Claim 4] The substrate of the optical fiber array characterized by preparing further the slot which 
crosses two or more aforementioned V grooves in the substrate of the optical fiber array which has the 
V groove which aligns and contains two or more optical fibers, and fixes in one with the aforementioned 
optical fiber and adhesives with a presser-foot member. 

[Claim 5] The substrate of the optical fiber array characterized by the aforementioned optical fiber being 
a plane-of-polarization preservation fiber in the substrate of an optical fiber array according to claim 4. 
[Claim 6] The substrate of the optical fiber array characterized by for the aforementioned slot extending 
and preparing it from the unilateral side of the aforementioned substrate to the side of an opposite side 
in the substrate of an optical fiber array according to claim 4. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the optical fiber array for fixing two or more optical 

fibers in line especially about an optical fiber array and its substrate, and its substrate. 

[0002] 

[Description of the Prior Art] In optical fiber communication system etc., the optical fiber array which 
predetermined estranged [ array ] two or more optical fibers the interval every, and carried out alignment 
fixation is used. This optical fiber array usually pressed down with the substrate 22 as shown in drawing 
6 , and is equipped with the member 24. Moreover, as shown in drawing 7 , it estranges to upper flat- 
surface section 22b of this substrate 22 a predetermined interval every, and two or more V grooves 30 
are formed in it. And after an optical fiber 40 is arranged in V groove 30 of a substrate 22, it pressed 
down and the member 24 has contacted the periphery edge of this optical fiber 40, it pressed down with 
the aforementioned substrate 22 and the optical fiber 40 through the resin system adhesives 60 grade, 
and the member 24 has fixed in one. 
[0003] 

[Problem (s) to be Solved by the Invention] in order to take connection with an optical waveguide etc. in 
the optical fiber array mentioned above — side flat- surface section 22a of the apical surface of an optical 
fiber 40, and a substrate 22, and a presser foot « side flat-surface section 24a of a member 24 is arranged 
in the same flat surface For this reason, when pasting these up with the resin system adhesives 60, it 
pressed down, and from the side flat-surface sections 22a and 24a of a member 24, it disturbed and the 
substrate 22 and the problem of an optical fiber 40 that the resin system adhesives 60 will adhere also to 
apical surface 40a had the resin system adhesives 60. 

[0004] When the resin system adhesives 60 adhered to apical surface 40a of an optical fiber 40, since light 
stopped having almost penetrated, the polish process was needed in order to remove these adhering 
resin system adhesives 60. 

[0005] Furthermore, if the resin system adhesives 60 have adhered to the apical surface 41a when the 
plane-of-polarization preservation fiber 41 is used for an optical fiber 40, it will also become difficult to 
double plane of polarization. The plane-of-polarization preservation fiber 41 forms plane of polarization 
in the predetermined direction through the stress grant sections 46 and 46 prepared in the both sides of a 
core 44, as shown in drawing 8 . Therefore, when the plane-of-polarization preservation fiber 41 was 
used, plane of polarization was not doubled in the fixed direction, the polarization angle of the outgoing 
radiation light from the plane-of-polarization preservation fiber 41 shifts and this optical fiber array is 
combined with other elements, incidence of the light from which the polarization angle shifted into the 
element will be carried out. For this reason, when manufacturing an optical fiber array to an optical fiber 
40 using the plane-of-polarization preservation fiber 41, it is necessary to rotate the plane-of-polarization 
preservation fiber 41 within V groove 30, and to adjust plane of polarization to a predetermined angle. 
Assembling optical system, actually carrying out incidence of the light, and measuring the polarization 
direction of the outgoing radiation light from fiber array end- face 41a by adjusting the direction of the 
stress grant section 46 to a predetermined angle, or arranging a polarizer and a light sensitive cell before 
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and after a fiber array, observing apical surface 41a of the plane-of-polarization preservation fiber 41 by 
the CCD camera, this adjustment adjusts plane of polarization to a predetermined angle, or boils it, and 
is performed more. Also in which adjustment method, if the resin system adhesives 60 have adhered to 
apical surface 41a of the plane-of-polarization preservation fiber 41, since it will deteriorate sharply with 
the adhesives to which observing by the CCD camera also became difficult, and the degree of 
polarization of the outgoing radiation light from a fiber array also adhered, it becomes difficult to double 
plane of polarization. Since plane of polarization is not correct even if polish removes the resin system 
adhesives 60 after that, it will become impossible therefore, to already use it as a plane-of-polarization 
preservation fiber array. 

[0006] Then, this invention persons thought out the substrate 22 and the method of making it arrange so 
that it may press down and may jump out about 0.5-lmm rather than the side flat-surface sections 22a 
and 24a of a member 24 for apical surface 41a of the plane-of-polarization preservation fiber 41, as 
shown in drawing 9 . When it presses down and a member 24 is carried after applying the resin system 
adhesives 60 according to this method, where the plane-of-polarization preservation fiber 41 is laid on a 
substrate 22 From the side flat-surface sections 22a and 24a of these, it can be prevented that the resin 
system adhesives 60 which disturbed adhere to apical surface 41a of the plane-of-polarization 
preservation fiber 41, therefore it can double now the plane of polarization of the plane-of-polarization 
preservation fiber 41 in the predetermined direction. 

[0007] however, it is ****, while making apical surface 41a of the plane-of-polarization preservation fiber 
41, and the side flat-surface sections 22a and 24a into the thing in the same flat surface, since the point 
and the resin system adhesives 60 of the plane-of-polarization preservation fiber 41 are disturbing from 
the side flat-surface sections 22a and 24a also by this method — in order to remove the resin system 
adhesives 60 carried out, a polish process is needed too 

[0008] Furthermore, in a longitudinal direction, the stress grant section 46 is rotating the plane-of- 
polarization preservation fiber 41 to some extent in the interior. In the case of being large, this rotation 
becomes no less than 2-3 degrees per mm. And rotation of this stress grant section 46 is random at the 
longitudinal direction of the plane-of-polarization preservation fiber 41. Therefore, even if it doubled the 
plane of polarization of the plane-of-polarization preservation fiber 41 by the apical surface 41a which it 
began to attach, when plane of polarization shifted from a predetermined direction by subsequent polish, 
consequently the polarization angle of the outgoing radiation light from the plane-of-polarization 
preservation fiber 41 shifted and this optical fiber array was combined with other elements, there was a 
problem of carrying out incidence of the light from which the polarization angle shifted into the element. 

[0009] Therefore, the purpose of this invention has the polish at the time of an assembly in offering a 
unnecessary optical fiber array and its substrate. 

[0010] Moreover, other purposes of this invention are to offer the optical fiber array which can double 
the plane of polarization of a plane-of-polarization preservation fiber with a sufficient precision, and its 
substrate. 
[0011] 

[Means for Solving the Problem] The optical fiber array characterized by preparing further the slot where 
the aforementioned optical fiber, the aforementioned substrate, and the aforementioned presser-foot 
member cross two or more aforementioned V grooves in the optical fiber array which fixed in one with 
adhesives in the state where according to this invention contained the optical fiber in line to two or more 
V grooves formed in the substrate, respectively, pressed down the aforementioned optical fiber, and it 
held by the member is obtained. 

[0012] Furthermore, according to this invention, it has the V groove which aligns and contains two or 
more optical fibers, and the substrate of the optical fiber array characterized by preparing further the slot 
which crosses two or more aforementioned V grooves is obtained in the substrate of the optical fiber 
array which fixes in one with the aforementioned optical fiber and adhesives with a presser-foot 
member. 
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[0013] A plane-of-polarization preservation fiber can be used as the aforementioned optical fiber. 
[0014] Moreover, as for the aforementioned slot, it is desirable to be extended and prepared from the 
unilateral side of the aforementioned substrate to the side of an opposite side. 
[0015] 

[Function] In this invention, since the slot which crosses two or more V grooves is prepared, adhesives 
flow into Mizouchi. Therefore, adhesives can prevent a substrate and pressing down, disturbing from the 
side flat-surface section of a member, and adhering to the apical surface of an optical fiber. In order to 
remove adhesives after the assembly of a fiber array, it becomes unnecessary consequently, to grind. 
[0016] furthermore — since that adhesives adhere to the apical surface of an optical fiber can prevent by 
the slot which crosses two or more V grooves in this way, even if it is the case where a plane-of- 
polarization preservation fiber is used, as an optical fiber — the apical surface of a plane-of-polarization 
preservation fiber ~ a substrate and a presser foot — it becomes unnecessary to disturb and prepare from 
the side flat-surface section of a member Consequently, since it becomes unnecessary to grind the point 
of a plane-of-polarization preservation fiber after that, it can also be prevented by polish of a plane-of- 
polarization preservation fiber that plane of polarization shifts from a predetermined direction. 
Therefore, plane of polarization can be adjusted now correcdy and easily. 

[0017] Moreover, adhesives can prevent a substrate and pressing down, disturbing from the side flat- 
surface section of a member, and adhering to the apical surface of an optical fiber more certainly by 
extending and preparing the slot which crosses two or more V grooves from the unilateral side of a 
substrate to the side of an opposite side. 
[0018] 

[Example] Hereafter, it explains with reference to the drawing of appending of the example of this 
invention. 

[0019] Drawing 1 or drawing 4 is a perspective diagram for explaining one example of this invention. 
[0020] it is shown in drawing 1 — as — every [ an interval fixed to upper flat-surface section 22b of a 
substrate 22 ] — it estranges, respectively and four V grooves 30 are formed in parallel mutually The 
crevice 32 for it being open for free passage and inserting the covering portion 42 made of a resin of the 
plane-of-polarization preservation fiber 41 which carries out a postscript is formed in the edge of this V 
groove 30. Furthermore, the slot 50 which crosses V groove 30 and extends even from the unilateral side 
of a substrate 22 to the side of an opposite side is formed. 

[0021] Next, as shown in drawing 2 , after removing the covering portion 42 made of a resin which has 
covered the plane-of-polarization preservation fiber 41 covering predetermined length, the plane-of- 
polarization preservation fiber 41 exposed outside is arranged in V groove 30. At this time, apical surface 
41a of the plane-of-polarization preservation fiber 41 arranges the plane-of-polarization preservation 
fiber 41, as it is in the same flat surface as side flat-surface section 22a of a substrate 22. In addition, the 
covering portion 42 made of a resin of the plane-of-polarization preservation fiber 41 is arranged in the 
crevice 32 of a substrate 22. 

[0022] Next, as shown in drawing 3 , it applies so that may be covered the resin system adhesives 60 
rather than the slot 50 of a substrate 22 and a back portion and the covering portion 42 made of a resin 
in a crevice 32 may be covered rather than the slot 50 of a back portion and die plane-of-polarization 
preservation fiber 30. Since the resin system adhesives 60 flow in in a slot 50, ahead, they do not flow 
out rather than a slot 50. In order for adhesives 60 not to disturb ahead from a slot 50 and to secure 
sufficient adhesive strength, the resin system adhesives 60 need to flow in enough in a slot 50. For that 
purpose, a certain thing of depth d of a slot 50 is desirable 0.6mm or more, and a certain thing is [ the 
width of face w of a slot 50 ] desirable 0.6mm or more. In this example, depth d was set to 1mm and 
width of face w was set to 0.7mm. 

[0023] In addition, after applying the resin system adhesives 60, the coarse control of the angle of the 
plane of polarization of the plane-of-polarization preservation fiber 41 was carried out. Moreover, 
EPOTEKKU 353ND was used as resin system adhesives 60. 

[0024] Next, as shown in drawing 4 , it presses down and a member 24 is arranged above the plane-of- 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_.web_cgi_ejje 



7/31/03 



Page 4 of 5 



polarization preservation fiber 41. At this time, as it presses down and is in the same flat surface, side 
flat-surface section 24a of a member 24, and side flat-surface section 22a of a substrate 22 and apical 
surface 41a of the plane-of-polarization preservation fiber 41 are pressed down, and arrange a member 
24. 

[0025] The plane of polarization of the plane-of-polarization preservation fiber 41 is doubled in the 
predetermined direction, pressing down and pressing a member 24 more lightly than the upper part. It 
can be performed depending on whether they are whether plane of polarization is adjusted to a 
predetermined angle, and ******** 5 adjustment of this plane of polarization assembling optical system, 
making light actually put ON, and measuring the polarization direction of outgoing radiation light by 
adjusting the direction of the stress grant section 46 to a predetermined angle, or arranging a polarizer 
and a light sensitive cell before and after an optical fiber array, observing apical surface 41a of the plane- 
of-polarization preservation fiber 41 by the CCD camera, in this case - since the slot 50 is formed in this 
example - the resin system adhesives 60 — a substrate 22 and a presser foot — disturbing and adhering to 
apical surface 41a of the plane-of-polarization preservation fiber 41 from the side flat-surface sections 
22a and 24a of a member 24, — it can prevent — therefore, the above ~ also in which adjustment 
method, plane of polarization can be adjusted easily 

[0026] then, a presser foot — while pressing a member 24 more strongly than the upper part - the resin 
system adhesives 60 — the plane-of-polarization preservation fiber 41, a substrate 22, and a presser foot - 
- a member 24 is fixed and the optical fiber array 20 is manufactured Also in this case, since the slot 50 is 
formed, it presses down, and disturbs from the side flat-surface sections 22a and 24a of a member 24, 
and the resin system adhesives 60 can prevent a substrate 22 and adhering to apical surface 41a of the 
plane-of-polarization preservation fiber 41 . It becomes unnecessary therefore, to perform polish for 
removing the resin system adhesives 60 after an assembly. 

[0027] Since it can prevent that the resin system adhesives 60 adhere to apical surface 41a of the plane- 
of-polarization preservation fiber 41, it reaches substrate 22, apical surface 41a of the plane-of- 
polarization preservation fiber 41 is pressed down, and it becomes unnecessary furthermore, to disturb 
and prepare from the side flat-surface sections 22a and 24a of a member 24 by the slot 50 which crosses 
two or more V grooves 30 in this way. Consequently, since it becomes unnecessary to grind the point of 
the plane-of-polarization preservation fiber 41 after that, it can also be prevented by polish of the plane- 
of-polarization preservation fiber 41 that plane of polarization shifts from a predetermined direction. 
[0028] In addition, the plane-of-polarization preservation fiber 41 is pressed down in side 30a of V 
groove 30, and 30b list, and is supported by three points of Shimohira side 24b of a member 24. 
[0029] Moreover, in this example, although the coarse control of the plane of polarization of the plane- 
of-polarization preservation fiber 41 was carried out before pressing down and arranging a member 24, 
as shown in drawing 3 , after pressing down and arranging a member 24, without performing such a 
coarse control, you may adjust plane of polarization for the first time. 

[0030] furthermore, this example — setting — apical surface 41a of the plane-of-polarization preservation 
fiber 41, side flat-surface section 22a of a substrate 22, and a presser foot — side flat-surface section 24a 
of a member 24 is in the same flat surface, and further, since the resin system adhesives 60 do not adhere 
to apical surface 41a of the plane-of-polarization preservation fiber 41, either, a polish process is not 
needed however, apical surface 41a of the plane-of-polarization preservation fiber 41, side flat-surface 
section 22a of a substrate 22, and a presser foot — since it is usually visually performed as the amount of 
ejection of apical surface 41a of the plane-of-polarization preservation fiber 41 is made into zero in order 
to adjust side flat-surface section 24a of a member 24, as it is in the same flat surface, delicate ejection of 
apical surface 41a of the plane-of-polarization preservation fiber 41 and depression remain Then, when 
more precise control of the amount of ejection of apical surface 41a is called for, end-face polish can also 
be performed. 

[0031] In this example, gap of the plane of polarization from a predetermined direction was able to be 
suppressed within **1 degree. On the other hand, by the method of projecting apical surface 41a of the 
plane-of-polarization preservation fiber 41 shown in drawing 9 , and grinding after that, it was before 
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and after polish, about **5 degrees of gaps of plane of polarization arose, and the gap from the direction 
of result predetermined was also as large as about **5 degrees. 

[0032] Drawing 5 is a perspective diagram for explaining other examples of this invention. It differs from 
one example which the point that pressed down and the adhesives inlet 38 was formed in the member 24 
mentioned above, this example setting - the plane-of-polarization preservation fiber 41 the inside of 
V groove 30 of a substrate 22 - arranging - after that - a presser foot - after arranging a member 24 on 
the plane-of-polarization preservation fiber 41 - the adhesives inlet 38 to the resin system adhesives 60 - 
- being filled up - the plane-of-polarization preservation fiber 41, a substrate 22, and a presser foot - a 
member 24 is fixed Also in this example, since the slot 50 is formed, it presses down, and disturbs from 
the side flat-surface sections 22a and 24a of a member 24, and the resin system adhesives 60 can prevent 
a substrate 22 and adhering to apical surface 41a of the plane-of-polarization preservation fiber 41. It 
becomes unnecessary therefore, to also perform polish for it not only to be able to performing 
adjustment of plane of polarization easily during an assembly, but removing the resin system adhesives 
60 after an assembly. 

[0033] in addition, the above — in which example, the optical fiber array using the plane-of-polarization 
preservation fiber 41 was explained, and this invention is applicable also to the optical fiber array using 
the usual optical fiber 40 which does not have the stress grant section 46 Also in this case, by the slot 50, 
it presses down, and disturbs from the side flat-surface sections 22a and 24a of a member 24, and the 
resin system adhesives 60 can prevent a substrate 22 and adhering to apical surface 40a of an optical fiber 
40. It becomes unnecessary therefore, to also perform polish for removing the resin system adhesives 60 
after an assembly. 

[0034] Moreover, the cross-section configuration of a slot 50 may not be limited to the configuration of 
the above-mentioned example, and the thing of a V character-like cross-section configuration is 
sufficient as it. 
[0035] 

[Effect of the Invention] In this invention, since the slot which crosses two or more V grooves is 
prepared, adhesives flow into Mizouchi. Therefore, adhesives can prevent a substrate and pressing down, 
disturbing from the side flat-surface section of a member, and adhering to the apical surface of an optical 
fiber. In order to remove adhesives after the assembly of an optical fiber array, it becomes unnecessary 
consequently, to grind. 

[0036] furthermore — since that adhesives adhere to the apical surface of an optical fiber can prevent by 
the slot which crosses two or more V grooves in this way, even if it is the case where a plane-of- 
polarization preservation fiber is used, as an optical fiber — the apical surface of a plane-of-polarization 
preservation fiber — a substrate and a presser foot — it becomes unnecessary to disturb and prepare from 
the side flat-surface section of a member Consequently, since it becomes unnecessary to grind the point 
of a plane-of-polarization preservation fiber after that, it can also be prevented by polish of a plane-of- 
polarization preservation fiber that plane of polarization shifts from a predetermined direction. 
Therefore, plane of polarization can be adjusted now correctly and easily. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2-**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



• DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1 j It is a perspective diagram for explaining one example of this invention. 

[Drawing 2] It is a perspective diagram for explaining one example of this invention. 

[Drawing 3) It is a perspective diagram for explaining one example of this invention. 

[Drawing 4] It is a perspective diagram for explaining one example of this invention. 

[Drawin g 5] It is a perspective diagram for explaining other examples of this invention. 

[Drawing 6] It is a perspective diagram for explaining the conventional optical fiber array. 

[Drawing 7] It is a perspective diagram for explaining the conventional optical fiber array. 

[Drawing 8] It is a cross section for explaining a plane-of-polarization preservation fiber. 

[Drawing 9] It is a perspective diagram for explaining the optical fiber array which this invention persons 

thought out. 

[Description of Notations] 
20 — Optical fiber array 
22 — Substrate 

24 — It presses down and is a member. 
30 — V groove 

40 - Optical fiber 

41 — Plane-of-polarization preservation fiber 
50 - Slot 

60 — Resin system adhesives 
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DRAWINGS 

[Drawing 11 

FIG.1 
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[Drawing 3] 
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FIG. 3 




[Drawing 4] 

FIG. 4 
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[Drawing 6] 

Fl G. 6 




[Drawing 8] 



http://www4.ipdl.jpo.go.jp/ cgi-bin/ tran_web_cgLejje 



7/31/03 



Page 4 of 4 



FIG. 8 
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